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ABSTRACT : PURPOSE: To obtain a magnetic recording medium using a smooth substrate and having 
high intransurface magnetic anisotropy,and high coercive force and a magnetic storage 
device using the medium. 

CONSTITUTION: When a nonmagnetic underlayer 12, a nragnetic layer 13 and a 
protective layer 14 are successively laminated on a nonmagnetic substrate 1 1 to obt.ain a 
magnetic recording medium, the substrate 1 1 is made of a substrate of glass, carbon, 
silicon, etc., having a smooth surface, the angle of inclination of columnar grains 
constituting the underlayer 12 is regulated to the range of 20-50° from the nomial 
direction of the substrate 1 1 and the ratio (t^/ta) of the thickness (t^) of the magnetic layer 
1 3 to the thickness (tg) of the underlayer 1 2 is regulated to <0.2. High density recording is 
possible. 
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ll«^C«fcOJ^fi£L. ft^Jc3nm©;i-:^;i/:tD7;i/ 

^«ttS«««g:trl^iHC^b, 4 5' t7 0° ttfc. 

«Sa®*^Stt2xl 0-«Tor r, »«fflS«3 0 0 
t:, ^ifii^ttC rT*g^ (0. 5nm~l. On 

m) /s> com^mRzs:^-^>umm^ (o. 05 

nm~l. 0nm)/stL'fc, 

[0 0 17] Sfc, JtK«>lJl i:LT^5tA»^a<£2 0 

° tbrzm^mmmi^^. itm]2tbTCom&m(D 



5 

-rmmo^m (t2) (ommit (t./t^) *to. 2ii>K 

[0018] ^js^^j 1 , ms\mm i > 2 oymmMmm 
^(omn'm.ti^. w^mmmmij^ (vsm) s^vi 
TiHjje t fc. 21 1 3 k o e t Lfc, 

(it3^;&[pI4 6) (D2;^|pJ<»:L}£:. ¥ff:&rBl4 5 

^Alt054 2 (;I©ffloBlf)tfeBt^^AI^;&l^il4 4 

CO 0 1 9] 0 5(C, K®l*I-Ci5ft©AW;^lSlCI&ofc 

T^^®AW:^lBjtE5^-r^lt3?;5r|fiI4 6 TSJ^tLfcffi 
f*I«58:^<&. -^-n^nsf, eAT> S5, 06, 07(r 

<D}^o%mv^) tt, i?^AW««*«-?-n^n, 20° , 

4 5" . 70' SSC, H5tc:fe^i 

T, CojS14SOK»*<j3Onm-r0. SI*gMlCD2;t 

[0 0 2 0] CoattS®^J?dU 0nm~3 Onm© 
IBBBT, ^itAit^l«<£4 5° <i:7 0" tLfcS'&tt, 

I^T?141 7 0 0 Oe£t±. ft;^-C29 8 3 OeCDiKH 

^n^co ltiK««l 1 ©^mA«:ftS$ 2 0 
° tLtzmi^omnmi-h\t. m:kxhi500 oe 

0 nmiJ^±Ojift:t>, ®f^««**tl 10 0 OeOT 

[0 0 2 1] ^^^{c^sfg^j 1 , Rn\mm i , 2 ©Brt© 

;i;iTBJiD«#tii 3 kOe tbiTc. h)Vi;ts-':f(Ds 

in (2 0) ^f^*Coattlg©ft:«n?illD, Sl^OfiBl 
7fC*3l.>T, Coattl©^;?iKl3 0 nm-C©ittSf«ill3 

\zm^M.ot^AtM.n\tmm-fs.^. ^mm i 

«ltT«-ttH8flll:&tt&^U, BxlO'erg/c 
c e^±, lxlO«erg/cc (OiS5Vijg^^S;5r 

2 0 • i Lfe^^lctt. 5 X 1 06 e r 



(4) i|^l¥8-7 2 50 

6 

;0t7xlO«erg/cc y^ytmrnm 1 OjiflJ{cJt'< 

[0 0 2 2] mmm 1 , 1 (oim(ommm 

©jg^^«»Stg(Z)j£l8;^|p]A^^2 0° 5 0° £^ 

[0 0 2 3] £il±©^tctO, 3SVi®|^lK^S;^i4*3j; 

*lRl<t0 2 0SK±, 5 0' fitTottlBtU 3i^:3«tt 
a©lKJ9 (ti) ^l^tt1tT«lJi©IBIJ9 (ta) ©asjyH: 

(ti/ta) &0. 2eilTfC-r-5::t*tW^T*5Ct 
[0 0 2 4] C rTttg^t. ffirt©ffi«8:^&t«(SftM* 
C rT«!SJ^lJS-a:-r. ;!/^X»«±{CitSCo$3 On 

tt, llmAjt«Sfca<!:^^:ft#•a:-r, ii!«>5 0 0Oet 
/hSUM^&^L, *fcaas;&ttx4^;i.^-t> 1 X 1 0 
5 e r g/c cJetTt/h^^^ofc. IP%, C rTfliJl^tt 

[0 0 2 5] (5IJg«»l 2 ) fiATfC, *^?«0«^|BiiS 

30 5mm<f>03t^b;^7XS« (n-x>if 0 3 1 3) ±{C 
2 0 0 nmOC rTfl&a, 1 0 nmOC oBBtttS, 10 

mz 3 n m©n- 7;i':tn7;i/+;i'3i^'J x-T-;i.?^0iPi 
mm^MLt^L. is.^. mB\z7Fit^^\zii=77.mm7 

2*. -a5{::MP**-rsvx^7 STfiVi, SKjJnJI/ 
^-7 1 tS«ia)t«*r7 1 • tJ;05tf9XS!K7 2* 

©^^AI^^K<&S«©S^;^r|Blt*fUT4 5° 

«©¥g;^i^(c«i^^-a-T^SUfc. ^iPW©«^«, 

;:©J:5fcLT#&nfcfi8mtB®«ft&. it!i:~io*!i: 
ffi^^(■ii^T^igals^8tgg5f^SL.fc. 09 (a) , stx 
0 9 (b) \z^fi^n. «^ietigg©¥®:^scig*3j; 

c;»rS0Sr*-r. ^©g«tt®[^IB®ttt«i:8 1 ;in 

^wm»i-r^mmn% 2 1, h s 3, ms^ 

8 5SWUT;5:-5.. ^ftI©«fig?£JtOiKmieiigBTfc 



(5) 

7 

[0 0 2 6] £^±(7)^ilig0lJ(C*3tiT, fiSttltLTC 
o&ffll-Jitd^ CoOfttoOlCCoN 1 Cr. CoCr 
Ta, CoC r P t^(DCoJS^^$ffiViT*)|pIi^;5:iS 

[0 0 2 7] 

[0 3] i^mi<r>-%m^<m%^mm(Jiim^m:. 

[04] *S§BJ®-|IJfi«s|<0^flAI*^S&tmi^^^a 20 
i^<£*-r0. 

[01] 



^1 




iNfffl¥8-7 2 5 0 
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[0 6] *%Bj(D-^iis«aj®amiB®!S^*:©j||^AIt;5r 

^**-r0. 

[07] *^Bj <j^-%ms^<mmimm-<t>m%ws'&L 
[08] ■i^%^(r>-%m.m(n>m.%%imim<r>mit.m% 

[09] (a) tt*56?«©-^ig«fi|®i8^|H1i^it*^ 
iC6<HC*-r¥ffi0> (b) (a) t*Jt-5A-A' »f 
M0. 

[^^^oi}^BJ] 

12, 2 1 -IfattTfl&g, 13, 
2 2-«14^, 14-fi5«g, 15, 3 5-jaJte, 2 
3...^5X^, 2 4, 4 4-?I^AIt:i^[B], 3 1. 7 2 
-li'yT.M. 3 2-CrT*S, 3 3 -C ofiS^4S, 

z^-ti-ifsyim.m. 4 i-iKttB{rcfci9jgi!c$ns 
^n^tm. 4 2 -ii^Ait®, 4 a -id^Ait^i 

, 4 4 -^^ASt^&fSj. 2 5,4 5 -^ff 2 
6, 4 6" fl[^:^[6], 7 1 •••SKiJ^;l/y- 7 1' 

«HS^a5«> 7 3"-vx^, 1 si-s^^ 

IBftjKft:, 8 2 •••a^|BSlj«^|clSt!ig|5. 8 3-^^^^ 



[02] 
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^H¥8-7 2 50 
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